Objective-To examine the prevalence of alcohol and/or other psychoactive drugs, such as marijuana and cocaine (AODs), involved in preteen trauma patients. Methods-Toxicological testing results were analyzed for 1356 trauma patients aged 10-14 years recorded in the National Pediatric Trauma Registry for the years 1990-95. Results-Of the 1356 patients who received toxicological screening at the time of admission, 116 (9%) were positive for AODs. AOD involvement increased with age. Patients with pre-existing mental disorders were nearly three times as likely as other patients to be AOD positive (23% v 8%, p<0.01). AOD involvement was more prevalent in intentional injuries and in injuries that occurred at home. Conclusions-AODs in preteen trauma are of valid concern, in particular among patients with mental disorders or intentional injuries. The role of AODs in childhood injuries needs to be further examined using standard screening instruments and representative study samples. (Injury Prevention 1999;5:94-97) 
The past decade has witnessed great strides in understanding the relationship between alcohol and trauma. In addition to further documenting the role of acute alcohol use in various types of injuries, researchers have probed the interplay of chronic problem drinking with trauma. It is well recognized that alcoholism is prevalent, not only among trauma patients with raised blood alcohol concentrations (BACs), but also among those who are negative for alcohol at the time of admission. [1] [2] [3] Research also indicates that intoxicated trauma patients are significantly more likely than the sober to be admitted for repeat injury, 4 5 and that trauma patients with chronic alcohol abuse are at increased risk for injury complications, such as pulmonary infection. 6 Because of the clinical implications of alcohol abuse for trauma management, alcohol testing has become routine in many adult trauma centers, and screening for alcoholism and providing drug abuse treatment are increasingly integrated into trauma care programs. 3 7 These developments, however, are limited to adults. A few studies involving adolescent trauma patients indicate that more than one third have positive BACs at admission. [8] [9] [10] Few studies have examined the role of alcohol and/or other psychoactive drugs (AODs) in pediatric trauma. The purposes of this study were to document the prevalence of AODs in trauma patients aged 10-14 years and to examine demographic characteristics and injury circumstances associated with AOD involvement among these patients.
Methods
The National Pediatric Trauma Registry (NPTR) is a multi-institutional data system designed to collect information for studying acute care management and functional outcomes of injured children and adolescents. Started in 1985, the NPTR has evolved into a valuable data source for clinical research on the epidemiology, treatment, rehabilitation, and prevention of pediatric trauma. [11] [12] [13] [14] [15] [16] [17] As of December 1995, there were 76 hospitals (74 in the continental United States, one in Puerto Rico, and one in Canada) voluntarily participating in this registry. Using standard forms and procedures, each participating hospital is required to submit data on all patients under 20 years of age who were admitted with injury as the primary diagnosis (except poisoning, burns, and near drowning). These data are sent to the registry at New England Medical Center, Boston, Massachusetts.
Data collected include information on demographics, injury circumstances, pre-hospital and post-admission trauma management, and assessment of functional status at discharge. To assure data accuracy and completeness, each record is reviewed by a staV member before being entered into the database. Logic checking is conducted automatically by specially designed computer programs. If illogical or missing data are found, the submitting hospital is requested to provide supplemental information for correction or clarification. The methods of data collection and quality assur-ance used in the NPTR are described in detail elsewhere.
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This study included all patients aged 10-14 years who were admitted to the participating hospitals of the NPTR from 1 January 1990 to 31 December 1995 and for whom a toxicological screening was performed at admission. Although trauma care protocols recommend that toxicological screening for AODs be performed for all teenagers and adults, in practice the testing is often done based on the type of injury and suspicion of usage, especially for alcohol. The NPTR contains several data items indicating whether the toxicological screening was done; if it was done, whether the result was negative or positive; if positive for alcohol, the BAC was recorded; and if positive for other drugs, the substance names were listed. BAC was assessed by serum and other drugs by urinalysis. In this study, patients who tested positive only for non-illicit drugs (for example, caffeine and nicotine) or prescribed medications (for example, antibiotics) were coded as AOD negative, along with patients whose toxicological screening revealed no drugs at all. Patients who tested positive for either alcohol or other psychoactive drugs were classified as AOD positive. Included in psychoactive drugs were opiate and benzodiazepine, though they could come from sources of non-abusive use. AOD involvement was examined in relation to patient characteristics and injury circumstances. Variables examined in this study include patient age, gender, pre-existing mental disorder, time of injury, day of injury (weekday or weekend), mechanism of injury (traYc, unintentional other than traYc, self inflicted, or assault), and scene of injury (home, road, or other public place such as school, park, and sports field). Information about socioeconomic status was not available from the NPTR. Pre-existing medical conditions, including mental disorders, were those that existed before the injury and were recorded by clinicians at admission based on self or proxy reports.
Data were analyzed using the Statistical Analysis System (SAS) software (SAS Institute, Cary, NC). The association of patient characteristics and injury circumstances with AOD involvement was assessed based on both crude and adjusted odds ratios.
Results
During the six year study period, the NPTR recorded 11 357 trauma patients aged 10-14 years. Toxicological screening was conducted for 1356 (12%) of these patients. Patients who received toxicological screening were significantly more likely than those who did not to be injured at night (6:00 pm to 5:59 am) (46% v 40%), to be victims of assault or self inflicted injury (15% v 5%), and to have pre-existing mental disorder (6% v 3%). Toxicological screening was not associated with patient gender or day of the week. During the study period, the proportion of patients who received toxicological screening decreased from 15% in 1990 to 9% in 1995.
Of the 1356 patients who received toxicological screening, 24 (1.8%) tested positive for alcohol (table 1) , with BACs ranging from 7-230 mg/dl. Among positive BACs, 68% were 100 mg/dl or higher. The mean BAC for the alcohol positive patients was 138 mg/dl, similar between boys (139 mg/dl) and girls (136 mg/dl). Among the 24 alcohol positive patients, only two were also positive for cocaine.
Other psychoactive drugs were found in 94 (6.9%) of the patients (table 1). The most common drug detected was marijuana, followed by benzodiazepine, cocaine, and opiate (table 1). Among the 94 patients who tested positive, 24 (26%) used multiple drugs.
Together, AODs were found in 116 (9%) of the patients. The proportion of patients who were AOD positive varied with demographic characteristics and injury circumstances (table  2) . Of the patients aged 14, 13% were AOD positive, compared with 6% among younger patients (p<0.01). Before injury, 6% of the patients had mental disorders, such as disturbance of conduct and depression. Patients who were reported having pre-existing mental disorder were three times as likely as other patients to be AOD positive (22.9% v 7.6%, p<0.01). AOD involvement was also associated with both the mechanism and the scene of injury. Intentional injury and injury that occurred at home were more likely to involve AODs. Among patients with intentional injury, those who were shot were most likely to be AOD positive (15%), followed by victims of beating (11%), and stabbing (10%) (fig 1) . The association of AODs with demographic characteristics and injury circumstances was further assessed using the multivariate logistic regression model (table 2) . With adjustment for age, gender, and variables indicating injury circumstances, the odds of being AOD positive for patients with pre-existing mental disorder was 2.9 times that for patients without pre-existing mental disorder. Other factors that were significantly associated with the likelihood of being AOD positive were age and mechanism of injury (table 2) .
To evaluate the eVect of incomplete testing rate on the estimates of AOD involvement, stratification analysis was conducted on diVerent hospitals according to the percentage of patients having received toxicological screening. Most of the hospitals tested fewer than 10% of their patients for AODs. The proportion of patients who were AOD positive decreased from 18% to 6% as the testing rate increased from <10% to 29%, and became fairly stable after the testing rate reached 20%.
Discussion
Use of AODs by children has increased in recent years. 18 19 Although it has been reported that alcohol is prevalent in adolescent trauma, the role of AODs in child injuries is largely unknown. Many factors may have contributed to the inadequacy of research on AODs in pediatric trauma, including ethical issues in recruiting child patients and the failure of pediatric trauma care providers to address the psychosocial and behavioral aspects of injury. Results of the present study indicate that about 9% of the patients aged 10-14 years who were admitted to trauma centers and received toxicological screening were AOD positive. The prevalence rate of alcohol intoxication in the pediatric trauma population is much lower than reported in adolescent trauma patients. [8] [9] [10] However, the mean BAC for pediatric trauma patients who were alcohol positive was quite high (138 mg/dl), and in fact similar to that found among adolescents aged 16-20 years. 8 The high BACs imply that alcohol may have played a significant part in the causality of the injury among the alcohol positive patients. Thus, these patients are at great risk for becoming chronic alcohol abusers and for being injured again. Studies conducted in adult trauma patients revealed that those with substance abuse problems are more than twice as likely as other trauma patients to be hospitalized for repeat injuries. 4 5 9 The association of mental disorder with the risk of injury has been suggested in the literature. 20 Although the present study cannot establish a causal relationship between mental disorder and injury, these data provide more evidence for the association of acute substance abuse with pre-existing mental disorders. The results indicate that 6% of the preteen trauma patients have pre-existing mental disorders, and those with those disorders are about three times as likely as other patients to be AOD positive at admission. These findings suggest that psychiatric services, including substance abuse counseling and treatment, should be incorporated into the echelons of pediatric trauma care.
The estimated magnitude of AOD involvement in this study is susceptible to selection bias because only 12% of the patients recorded in the NPTR are screened for AODs and those likely to be intoxicated are more apt to be tested. The percentage of patients who were screened for AODs varied with hospitals. Analysis based on diVerent subgroups of hospitals shows that the estimated prevalence rate of AOD involvement decreased as the testing rate increased. In hospitals with testing rates of 30%-76%, the prevalence rate of AOD involvement was 6%, indicating that the magnitude of AOD involvement reported in this study was probably somewhat overestimated. Furthermore, some of the drugs reported in this study, such as benzodiazepine and opiate, could come from medications administered in the emergency department, rather than sources of abusive use. However, the overestimation due to selection bias could be oVset by the fact that the time interval from injury to admission was not taken into account in this study, which could result in a false negative for those patients who were admitted several hours after injury. In addition, as toxicological screening could be performed and reported diVerently across hospitals, some patients might be tested for alcohol only and were recorded as "positive" only if the BAC exceeded the legal limit for drivers.
Implications for prevention
It is recognized that injury presents a unique opportunity to initiate intervention for substance abuse. 7 21-23 Comprehensive instruments for assessing alcohol and other drug abuse are readily available and clinical guidelines for referral and treatment have been developed. 7 24 Clinical trials conducted in adults demonstrated that brief counseling can reduce alcohol consumption by over 40% in primary care settings, 25 26 as well as in inpatient care settings. 27 28 It is unclear, however, whether similar intervention programs can be successfully implemented in children and adolescents. Since alcohol abuse is both an important risk factor for injury and a common comorbidity among trauma patients, it is necessary to apply a holistic approach to preventing injury and substance abuse. Pediatric trauma patients represent a target group of high priority for such intervention programs.
